Abstract
3
Japanese encephalitis (JE) virus (JEV) causes approximately 30,000 to 50,000 cases 27 and 10,000-15,000 deaths in Asian countries annually (1, 2) . JEV belongs to the family 28 Flaviviridae, genus Flavivirus (3, 4), whose genomic RNA encodes one polyprotein,
29
cleaved into three structural (C, prM, and E) and seven nonstructural (NS1, NS2A, 30 NS2B, NS3, NS4A, NS4B, and NS5) proteins (5). The clinical symptoms of JE vary 31 from mild to severe and include a non-specific febrile illness, meningitis, encephalitis 32 and meningoencephalitis (6, 7). The mechanism of severe central nervous system (CNS) 33 disease is not fully understood. provide an effective approach to identify viral factors contributing to severe disease.
41
Our previous results showed that following subcutaneous infection with 10 4 PFU of 47 mortality, respectively, in C57BL/6j (B6) mice (Japan SLC Cooperation, Japan CLEA
48
Cooperation) ( Figure 1A ), indicating that both JaTH-IC and S982-IC viruses possessed
49
virulence potentials similar to their parent JaOArS982 and JaTH160 viruses. Our animal 50 experimental protocols were approved by the Animal Care and Use Committee,
51
Nagasaki University (approval number: 091130-2-7 /0912080807-9, 100723-1-3 / 52 1008050873-3).
53
Our previous data showed that viral loads in the CNS of JaTH160-infected mice
54
were significantly higher than those of JaOArS982-infected mice (8 is different between JaTH160 and JaOArS982 viruses.
67
To determine the specific region of the viral gene affecting virus propagation in N2a to JaTH-IC and produced significantly higher virus titers than S982-IC, S982_J1-IC,
71
S982_J3-IC and S982_J4-IC ( Figure 3A) . Thus, the viral genome sequence in the region 72 of NS1322 to NS335 affects virus propagation in N2a cells.
73
There are three amino acid differences in this region between JaOArS982 and 74 JaTH160. Thus, we inserted amino acid substitutes into S982-IC and JaTH-IC, as 75 shown in Figure 2B . Site-directed mutagenesis was used, as described previously (11).
76
S982_IA23FA113DB81 showed significantly higher virus production in N2a cells compared 77 with S982-IC, S982_VA23LA113DB81 and S982_IA23LA113EB81 ( Figure 3B ). Conversely,
78
JaTH_VA23LA113EB81 exhibited significantly lower virus yields than JaTH-IC,
79
JaTH_IA23FA113EB81 and JaTH_VA23FA113DB81 ( Figure 3C ). These results indicate that an leaked from the brain due to intracranial pressure following intracerebral inoculation.
119
Thus, we consider that intracerebral inoculation does not simply reflect virus infection 120 and replication in neurons, and it appears that it is difficult to examine the different 121 virulence mechanism between JaOArS982 and JaTH160.
122
We propose that actual virus propagation in the brain in vivo reflects a combined 
